Supplementary
MRSA252 is a predominant HA-MRSA and the leading cause of healthcare-associated S. aureus 4 infections in United States (pulsed-field type is identical to EMRSA16) (McDougal et al., 2003) . 5
The S. aureus strain 10833 is positive for clumping factor and the capsular polysaccharide CP5 6 (Mackey-Lawrence and Jefferson, 2013a). The sequence of S. aureus strain 10833 is closely 7 related to the strain Newman (ATCC 25904), which has a genotype that is highly similar to 8 CA-MRSA USA300 subsets FPR and TCH (Said et al., 2010) . Clinical MRSA isolates C1, 3 9
and 5 belong to the staphylococcal cassette chromosome mec (SCCmec) IV and are referred to as 10 CA-MRSA, whereas clinical MRSA isolates C2 and 4 belong to SCCmec III and are referred to 11 as HA-MRSA. MRSA252, the wild-type S. aureus 10833 strain, the isaB-deletion mutant 12 10833∆isaB::erm strain (with erythromycin antibiotic), and clinical MRSA isolates were 13 cultured in 3% (w/v) trypticase soy broth (Sigma-Aldrich) under aerobic conditions at 37°C 14 overnight while shaking (250 rpm) to the mid-exponential growth phase (optical density at 600 15 nm (OD 600 ) = 0.5). The GAS strain NZ131 was obtained from Dr. Victor Nizet (University of 16 California, San Diego). GAS NZ131 was grown in Todd Hewitt broth (Difco) under aerobic 17 conditions at 37°C overnight without shaking to the mid-exponential growth phase (OD 600 = 0.6). 18
The wild-type 10833 and 10833∆isaB::erm strains were obtained from Dr. Imaging System (Bio-Rad). MAP1LC3-II in cells, in the presence or absence of CQ, was used 17 to quantify autophagic flux as previously described (Liu et al., 2014) . For IsaB expression in 18 mouse ears, post-infection with bacteria, the ears of infected mice were punched, homogenized 19 and centrifuged in PBS. The supernatant from homogenized ears (10 µg), and purified 20 recombinant IsaB (1 µg), used as a positive control, was subjected to SDS-PAGE and expression 21 of protein was identified by immunoblotting. 22
Cloning and expression of recombinant MRSA252 IsaB 1
A PCR product encoding a putative MRSA252 IsaB (GenBank Accession Number: X72583) was 2 generated using a forward PCR primer (5'-AATAGTCGACATGAATCAAACAA 3 CTAAACTTTGTGC-3') containing a SalI site (GTCGAC) and a reverse PCR primer 4 (5'-CAGAATTCTTATTTACTCGTTTTGTATGGCGTA-3') containing an EcoRI site 5 (GAATTC).
The amplified fragment was inserted into an In-Fusion™ Ready 6 pEcoli-6×HN-GFPuv vector (Clontech Laboratories), and E. coli BL21(DE3) (Stratagene) (Liu 7 et al., 2010) was subsequently transformed with this vector. Luria-Bertani (LB) plates containing 8 ampicillin (50 µg/ml) were used for colony selection. A single colony was isolated and cultured 9 overnight at 37°C with gentle shaking. The cultured bacteria were diluted 1:100 with LB 10 medium and incubated at 37°C until OD 600 = 0.6 was reached. The MRSA IsaB protein was 11 induced in the presence of IPTG (1 mM) at 37°C for 4 h. The bacteria were pelleted for further 12 protein purification using nickel resin, according to the standard purification protocol (Qiagen). 13
The expressed and purified IsaB was examined with SDS-PAGE (10%) and subsequently stained 14 with coomassie blue or identified by using nano-liquid chromatography-linear ion trap 15 quadrupole mass spectrometry (Nano-LC-LTQ-MS). 16 17
Real-Time PCR 18
The human macrophage-like cell line THP1 infected with bacteria was used for the extraction of 
Confocal microscopy 6
Human HeLa cells were seeded onto 0.2% gelatin coated glass dishes and transfected with 1 µg 7 plasmids that were purchased from Addgene, including RFP-GFP-MAP1LC3 (21074) Lamp1-RFP were fixed with 3.7% paraformaldehyde at room temperature for 15 min and then 12 washed with PBS three times prior to observation. Bacteria were labeled with SYTO24 green 13 (Invitrogen) at 37°C for 30 min, washed with PBS three times and used to infect the cells 14 harboring Lamp1-RFP to evaluate colocalization between bacteria and lysosomes. 15
16

Bacterial survival and colonization 17
To evaluate the amount of bacteria in infected cells, bacteria were stained with SYTO24 green 18 (Invitrogen) at 37°C for 30 min and wash at least four time with PBS before infection. The 19 labeled bacteria were used to infect THP-1 cells in the culture medium without antibiotics for 6 h. 20
The cells were then wash with PBS three times and fixed with 3.7 % paraformaldehyde at room 21 temperature for 15 min prior to analysis with FACScan (Becton Dickinson). Alternatively, 22
Page 43 of 45 THP-1 cells infected with bacteria were washed with PBS three times and lyzed with PBS 1 containing 0.1 % Triton X-100. The released bacteria were serial titrated and spread on the 2 tryptic soy agar plate for colony formation. In addition, mouse skin samples infected with live 3 bacteria were excised and homogenized in 1 ml of sterile PBS for 1 min on a vibrating 4 homogenizer (mini-beadbeater, Biospec Products) in the presence of 0.5 ml of 2.0 mm zirconia 5 beads (Biospec Products). Bactericidal and bacteristatic activity were determined by plating 6 serial dilutions of bacteria from homogenized tissues on tryptic soy agar, and the colony forming 7 units were counted after overnight incubation at 37°C. 8 9
Virulence of recombinant IsaB in vivo 10
The isaB-deleted mutant ∆isaB strain (1 x 10 7 CFU) was mixed with 50 µg recombinant 11 MRSA252 IsaB, or GFP as a negative control, in 100 µl PBS, and the mixture was 12 subcutaneously injected into the dorsal skin of the flank of mice overnight. For GAS infection, 13 50 µg recombinant IsaB or GFP in 50 µl PBS was subcutaneously injected into the dorsal skin of 14 mice, and the mice were returned to their cage overnight. The live GAS (1 x 10 7 CFU in 50 µl 15 PBS) mixed with 50 µl Cytodex beads as carrier (Sigma-Aldrich) was then injected 16 subcutaneously into the dorsal skin of mice. The lesion sizes at day 3 were quantified with 17
ImageJ software (National Institutes of Health, Bethesda, MD). The skin lesions were further 18 homogenized for bacterial colonization examination as described above. 19 20
Measurement of cytokine production 21
The ears of the naive mice were excised at day 2 after inoculation with 25 µl live MRSA252 (1 × 22
